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Concerning the Character of Intracpecific and Interspecific Le-
lationshipa tvetween Micrcorganisms.

by A. S. Shavelory

. N G M M I QR TIA e O e GER I WS Wk G TR W W GO Gw T N e WD B TS TR T MM MW e dae Gw W

During recont years the question of the nature of intraspacific
and interspecific relstionships has heen widely dlacussed in our Jour-
nals, 4 factica of investigators suppart T.,D. Lyseako, who conslders
the relaticnships between related zpecias as antagonistic; while he
considers the abaence of antagonliexn a5 well as mutual assistance ae
characteristic for the interrelations between the individuals of one
and the sams specisse. Others queantion *uess assertions and consider
that they are not corroboratsd by facts.

It is clear that this arguement can be gattled only by the method
of accumulatiag the wscientific facts and impartially analyzing them.
Mearwnile, ir our scientific pregs, are found ~vticles {n which an ex-
tremely strenge methcd ie used for seitling & given arguexent., In these !
works, the authors imstead of confirsing the accuracy of one viewpoint !
or the other with facte, follow a diamstrically opposed method. They :
acknowledge the facts aw authentic only when they correspond to their :
cherished conception. 4 eimilar type of work 1s also found in the micro-
biological litsrature. Thus, Sukbov, citing the analysis of a species . -,
given by Lysenko, asserts that since * the interrelations bvetween re-
lated straine of viruses ars, aes & rule, antasgonistic relationshipa®,
then "one can deduce that the suppressive membder of the descrided strains
mugt be referred to the qualitstivsly distinet forms of the species,*

In the given case, the logic of the author is completely sinople,
Once Lysenko sald that the relstionships between related specles c.o
antagonistic, thea consequently, it is only necessary to detecct antag-
onistio relationships betwcen certain strains of a virus in order to
conaider them not as stralas, Uut &s related speciss, What such an at-
tituds leads to, may be geun from the examples by which the author
strengthens his discusslon. He indicates that, by a single subinocul-
ation $hrough certaln plante, he succesded in changing one of the
gpecisg of the tobacco mosale virue invo a different spvcles which !
distinguishked itself from the original only by the fact that it in- '
cited a faster course of the disease in plante, with & shorteaed (by
2 or 3 days) incubation period and more pronounced necrosigses. Thus,
this new "gpeciea® distinguiehed itwelf from the originni only by a
~ittle more virulence. If one should follow this line, then an innum-
erable multitude of straine of that or a different pathogenic microbe
musi be declared ms different sgpecies, since they often differ markedly
from eagh other in thelr virulence., This would lead to the greatest con-
fusion in the theory as well as in the practice of microbiology, c¢nad
by the gist of the matter cculd denote & regression to the attitudes
of plesomorphism,
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A similar trend of logic is characterized by the wurk of Mikhailov
who, having detectsd, what %o him seomed, competitive imterrelations
between the vacecine apd virulent atrains of ths tularemia daciaria.
makese a coaclusion on thig foundation thet the vanclae sirrin ie 2 new
species in comparison with the original. Hera, alse, insteag of & siundy
of all the vaccine strain's special features which sliow its disting-
u.ghment from the original, the correspozdence or ason-gorysspondsnce of
the interrelations bvetwsen the two straiung io the ILyeenko Formula is
taken as the basic criterion.

It appears clsar that & method shich does not take facts &s a eri-
tericn of the verity of one position or the cther, btut seiecits s formue
lation which in itself io debatsble, casnot s considersd az & good

method of scientific arguement.
* »

»

¥hat is the nature of t&~ intraspecific apd interspacific rela-
tionships in microorganisms? Firs: of all, what is the nature of the
interrelations vetween related spscies? Is it pozsitle, on the basis
of the character of the relationahipe betwsen microbes, to draw a cen-

clusion as to their specific identity, or imversely, to their differ-
ence?

The voluminous factual material accumulated by modern microblology
allows us to come %o the coaclusion that the interrelation betwesn rs-
iated species of microorganisms caa develop not ouly in accordance to
the principle of antagonism or muiual coampetition, but also on the dasis
of peaceful and sometimes concomitant relationshuips.

Exanples of such a genus are extremely aumerous. In particular, one
could point to the normal micrsfiors of the huxan body. It is known, for
example, that in the large intesiins of man, not caueing each other haram,
coexist such related species of microorganisms as the Bseillus coli and
the Para colobactrum, In the mouth zavity-various speciss ¢f the Spire-
chaetae, Stréptococci and Diplocecsi. In the tomsils-close species of
Streptococol and Diplococci. Oa the skin-various specles of Staphylo-
cocci, ete. In thls comnection onw can point oul the numerovs data made
known from the practice of infectious Pathology. Such as, for example,
the cases of prolonged bacteria carryinmg, when in the pharynx, in part-
{cular, can coexist the diptheris and false diptheria dbacteria; in the
large intestine- dysentery aad Bacilli coli; in the respiratory tracts
«~varioug species of capsules baoteria.

On the other hand antagonlstic iaterrelations cccur nore oftea bo-
tween vwidely separated specles of microorganiems slthowsh they may also
bo obse ved between related species. The competitive interrelations he-
tweon the different wmolds and Actinomyces on the one hand and tho di-
vorge species of bvacteria on the sther are well kmown. The molds .nd
Actinomyces are the most powerful producers of antibiotic:s which ot
degtructively on dbacteria but do not exhidit a similar activity on the
other species of molds and Actinomyces. The microorganisms which :.aue
facture the antidblotics, @8 a rule, produce such antidiotic substancus
that act not on the relsted but on the widely separate species of dac
teria. It is known that the varilou: bacteria belonging to the normal
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microflora of the human vody, and livisg in perfect harmony with each
other, act antagonisticdlly to seversl conditicnally pathogenic fungi
by inniditing their propagation. A treatment with antibiotics, sup-
rneeing the vital setivity of the pormal mieroflora, aids the propa-

gation ol these fungi; the candidomycoszises, in particular, may be a
rosult of this,

It i3 important, bhowsver, to emphasize that the charecter of iater-
gpacies interrelations denends not only on the characteristics of the
rzapectiivo microorganisms, Wut to an importent degree om the properties
of the surrounding enviroament. w.il“ a change of these conditions, the
character of the interspocies interrelations is also changed. Thie coo-
s3rns the pathogenic as well as the nonpathogenic microorganisma, 4s,
Tor example, Yugenturg, Pcretts and Mostova showad that upon the roent=-
genlzatica of dogs, they observed & sharp drop ia the quantity of Ba-
¢3114 eoli and en increase in the nunber of Paracolon bacteria and en~
tevococci. This effect im not comnected with the action of the X-rays
e the microbes, tut with the action of t“e X-rays on the macroorsanissz,
i, e;, on the mediun of the indicated w. ..erials existence.

The xicrobic scene of the inteatine is sharply changsed with 2 change
in the character of the food. This 1s particularly evideni in children
duving the Zransfer from breast feeding to & mixed dlst,

The giznificant and zometimes the estadlished importance of the sure~
rounding onvironment to the character of the interrelations betweon the
individuale of the various species of microorganisms is corrodborated
slao by the fact of the pressnce of the so called dysbactericsises. The
lattar devalops as & result of & pathologic impairment in the functions
of ons or the cther of the organs. Conditions are created favoring the
deveioppent of one specles of microorganisms and inhiditing the prop-
egation of others, depending on the nature of the dysfunctions.

The soncomitant relations between one or the other species, upoa
changes im the surrounding environment, may change to bds antagonist :;
or oa ths other hand, competitive interrelations amay give way to syn-
ergistic relations.

Thue, as an example, in persons with measles, the correolation of
the porcaentage of inoculation of the nonhemolytic and hamolytic astrop-
tocecci from the tonsils is changed wo that there is an $increasce in the
quantity of the latter (Kassirskays, Mogilevsikaya and Xir'yakova). In
pat isnte with dysentery, as a rule, an oxpressed intestinal dysbactec-
loeis ie noticed with a frequent predominance of the Bacilli cull hav-
ing & weak blochemical activity (Drobinskii, Peretts and othors).
According to Drodinskii, a predomimance of the saprogenic processes ‘3
obsorved in the large intestins in the chronic form of dysentory.

"ue phenomenon of directed (forced) antaconism, invesii-.cud ia
detail by Shiller, !s another co-roboration of the roint ol vicw oxz-
preassed abeve, Shiller showed that microdes, which under ordinury ccin-
ditions live peacsfully with ceach other, in a condition of nitrous

starvat lon chapge their characteristics, In these _yruoatancos tho
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microorgasnisme posssssing proteolytic properties Wegin to agsimilate nit-
rogen from the bacteria located with them in the same mediun of oxist-
«ace, These microorganismr although inocapable of bdreak. g dowa protein,
begin to feed at the coet of the other bacteria, theredby estering into
competitive relationships with them.

in such & manner many facts attost that the rela..onships bdetween
the differant, and most of all, the -zlated specles of microorganisms

may be diverae, dvpending on the gonditions of their exi:tsuce,
» L g
*

Let us nov examine the interrelati.as detween the microorganisms of
ons species.

Every day microdiological practice shows that it is very oftea im-
poasible to detect antagonistic interrelations between cells of tho very
game species of microorganieas, Often synergistic relatio. ips are dev-
eloped betweeu them. It 18 known, for example, that upon introducingz
tularemia bacteria on a hard vitelline medium, propagation of the microbdbes
ia obaserved ounly when a eufficieatly large quantity >f the mieroorgcaicas
are soved, With a transfer of a single tacteria, growth will nwt occur.
Consequently, in the given case, the growth and propagation of the bac~-
ter'a are possible only with the presence of a sufficient quantiiy of mi-
crobes in the medium and with the presenc. of concomitant relstionships
betwsen these microbves. Many similar exampleg can he cited.

However, does this imply that ths irtraspecies relationships of
microorganisne are always, in all cases characterized by synergism
alone? Does it iauply, in particular, that betwesn microdbic colles of
one and the gsnre species there can never, not under any conditions,
develop antegonistic relationships?

Seve{al inveatigators hold to t“e latter point of view, Thua,
Muromtsev" considers that *"it is impossidle to bring forward sne fact
iu contiadiction to this opioion.” In thie connection he asasumca that
"it is possible to formulate the conception *specisas® in r.croor anisms
ag a combination of the ecologi~al variseties or races .ich poscoss, in
a natural medium of existeace, a complex of similar, hereditarily at-
tached features and charactsristics {(morphological, cultural, physio-
logical and serological) and do not display antagonism in interrolations,
Thus, the Muromtsev formulation coincides with Lysenko's point ~f view,
A somewhat different approach to t! . question is made by Zhdunov® , who
considers that "a speclies of microdes is & community of individuale ac-
cunulated during the course of evolution which are: 1. characterized
by the similarity of the morpliologic, cultursl and biochemicnl character~
isticas and antigenic structure within the limits of observatic variability.
2. located among themselves in synergistic relationchips. 3. zive adupt~
od themselves to specific conditions of existence and are cav.vicv of vro-
ducing & specific disease (infectious process).” Thus, Zhdanov consiucrs
the circumstance, thet microorganisms "are located among theaseclves ia
synergistic rslationships® as one of the dbasic features of a species.
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To our view, the true position of thinge consist of the following: truly,
we do not often obaerve antaronistic interrelations between individuals
of one species. Often, as indicated b» us adove, these relationships

have & synergistic character, althougu such relaticnships are observed
only wnder certain conditions. 7 8 change in the conditious of the ex-
terlor eavironment, sepecially in t“e influence of unfavoradle factors,
antagonistic relationship: may alsc be ceveloped between microbes of

one and the same species. In other wnords, the charac.er of interrelation-
ships bvetweea the individuals of the very same species of microorgan-
iome depends on the conditions of their existence, Under cne set of com=-
ditions these interrelations are concomitant, under another- uatagonistic,
under a third- neither antegonism nor synergism are to be observed,

It is known that under certain conditions of the ezterior environe
ment, characterized by an insufficiency of nutritious materizls and an
accumulation of metabolic and catadolic products of the microovganienms
in the medium, an oppressiocn of the microbes! vital activity is obsorved.
This can, for instance, be observed in the propagation of a bacterial
population In vitro. Thus, as a result of the tacterial multiplicaticn,
begins a general lowering in the energy of the population's vital ac-
tivity that clearly does net correspond to the interests of the specles,
Cne could say that under these conditions the bacteria thewselves pre-
pare the groundwork for their own destruction. The micreorganismg, proven
adapted for the struggle for existence in the given circumstances, by
conguning the nutritious sudstratum and sxcreting the products of the
vital activity into the surrounding environment, coctribute to the do~
struction of the other leess adapted organisms of the same species. It is
difficult to bdelieve that this process is accomplished as & result of a
concomitant activity of the population's individuals, It 1s 2ore prob-
able to assume that here, between the separate individusls are develop-
ed antagonistic relationships in the struggle for the nutritioue sub~
stratun. 4 simi): condition develops in the case cffected by wnti-
biotics, a bacteriopbage or othsr factors unfavoradle to the mic.obigd

population,

Principally the same interrelations also hold sway in the prop-
agation of pathogenic bacteria and viruses in a host organisam. Ian thie
case it is {mpossidble to agree with Zhdsnov's point of view; he {indi-
cates that expressly by the example ¢f the viruses, is it clearly corr-
oborated that the intraspecies relationthips are characterized by eyn-
ergism. In support of thés point of view, he brings forward this fact;
that upon a successive increase of the doses of a virus, & successive
rise of the pathogenic effect is observed. Rowever, as it seoms to us,
thia fact cannot serve as & conclusive proof that betwoen *the geparcte
olementary members of & virus, always oxist only concoxitant rolation-
ships.

If a direct proportional depeandence between tho dose of tio viruc
and the degree of 1ts virulence is observed, then it is only within
known limits and with the observance of known conditions. After roach-
ing & certalin limit, a Mirther increase of the viral dnsage i3 not ac-
companied by a further strengthening of the pathogeiic offcct, For
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instance, 1f sn intracerebral injection of a given dose of a fixed ra-
biee virus carses the death of 100 % of the animals, thca the ana)sgous
offect frequently stipulates even millimultipile doases of the virus.
Thereby, under these conditions, the following increase of the dcse cay
not be accompanied by a shortening of the incubation periocd. In an in-
fection by the tulerculcsis bdacteria, the injection of a fow tacterial
c6llas often produce a disease of such a character and gravity as if scve-
eral thougand bacteria had heen injected.

Sukhovo indicates that " the mutual limitation of roproductios ciip-

ulated by the activity of the individual elements of & viruc represoeats
a variance tetween them, However, thie variance conveys neither sate-oa-
fen nor oppression of the population, but is only a conscguence o7 tha
popuiation reaching the limit concentration that 4n tho Yest canzer 5 o=
ports the spacies in naturs, protects it from the intrusion ol octher
Telated specles and contributes to its welfare." If the first purt .
the given quotation does not incite a contradiction, then it iz dailfi-
cult to agree wita the second part, It is {ncompreheasidle, for exun-
ple, how the death of the ro®ies virus, coming after its excessivy uvro-
vagation in the btrain and the following death of its host, can contrib-
ute to the welfare of the given virus, It is also imposcible to ajres
that the indicated correlations are not antagonistic and do not leand
to the suppression of the population, bscause in actuaslity it occurs.
To wat, the depression of tho vital activity of the population and the
lowering of its biological activity.
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All of the above enabkes us to come to the conclusion that the
character of the intraspecieg as well as the interspecies interrolations
is determinaed not only by the properties of its own microbes, but also
by the oconditione of their existence.

¥ith a change of the eavironmentsl conditions, the charucter of
thees interrelations may also bde changed. An isntraspecies stru-;lo, in
particular, begins there and then, wheres and when conditions of the on-
vironment are created that arse unfavorabdble for the growth of the given
spocles.

Conclusionsa
1, The intraspecies and intergpecies relat!-nshiza of aicroor; .~

iemg are ~.i something bard and fast. Theoy ars uue alvways relultica i
of either pure synergisa or pure antagonism., Thelr clirucior cu:

1 C. ..

depeuding upon the concrete conditione of the microor.anisz-o' cxloi. o5,
2. The character of intraspecific and interspecific rcl tionzhi-g

cannot serve as a oriterion for the detersinaiion of the zicroor uwuiois?t

apecies.
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